Introduction
No community studies have been conducted in Britain to assess the prevalence of hearing loss in the elderly by audiometric techniques. Instead various studies have relied on the selfassessment of respondents,1 2 and, secondly, that deafness may contribute to the precipitation of depression in old age. 8 9 We report a study in which a sample of elderly people were examined audiometrically in their own homes and assessed for mental function.
Methods
The sample consisted of all 365 persons aged 70 years and over registered with a group practice in an inner London borough. Fortyeight refused to take part and 46 were in hospital, on holiday, or untraceable. Eighteen were subsequently excluded from analysis because of inadequate audiometry, poor English, or inebriation. Thus 253 subjects, representing 69"', of the sample, were studied. Table I shows the age and sex distributions. There were no significant differences between respondents and non-respondents in these distributions. The interview questionnaire, which took on average one and a half hours to complete, was administered during one home visit to each respondent.
Deafness-Hearing loss in each ear was measured using pure-tone audiometry (air conduction) over the speech frequencies 0-25 kHz, 0-5 kHz, 1 kHz, 2 kHz, and 4 kHz. Masking was considered to be unnecessary. Audiocups were fitted to the Amplivox 2150 portable diagnostic audiometer used. A history was taken of any hearing impairment, the experience of deafness, and use of aids (where applicable). The audiometry was validated by the hearing-aid centre at the Royal National Throat, Nose and Ear Hospital, London, to which 44 patients were referred for hearing aids (19 requiring domiciliary visits). A high level of agreement (overall mean difference 0-3 db) was found between the average decibel levels of respondents retested under clinical conditions and their average levels in the field.
Mental state-Scales for screening for organic brain syndrome (dementia) and depression were extracted from the Comprehensive Assessment and Referral Evaluation (CARE) schedule'9 and applied for each respondent. In their revalidation of the CARE schedule Gurland et all' recommend that a score of three on the dementia scale is the cut-off point that differentiates those people who would probably be clinically assessed as having some degree of dementia from those who would not. Similarly, they suggest that a score of seven or more on the depression scale is the cut-off point that differentiates those who would probably be clinically assessed as suffering from some degree of depression from those who would not. An independent psychiatrist with experience in research and psychiatry in old age carried out 10 clinical interviews to validate the application of the scales by the research team. A high level of agreement was found.
Statistical analysis-Unless otherwise stated, all significance levels were derived using a -,2 test.
Results
Deafness-Using as a measure of deafness the degree of impairment at which a hearing aid is normally considered to be necessary (an average loss of 35 db or more over the speech frequencies of 1 kHz, 2 kHz, and 4 kHz in the better ear), we established that 153 respondents (60°,) were deaf (table II) . Sixty-nine per cent of those aged 75 years and over, 82% of those aged 80 years and over, and 84% of those aged 85 years and over were deaf. Thus the proportion deaf and the severity of deafness increased significantly with age (p < 0-001). In keeping with all other studies in which no audiometry was performed, only 96 respondents (380,0) gave a positive answer to the conventional question on hearing loss in the interview schedule.
Dementia-Of the 245 respondents in the sample who completed the questions on dementia, 39 (160°) scored three or more and were thus probably suffering from some degree of dementia (table III) Contrary to the suggestions of other researchers and to conventional belief, we could find no relation between deafness and dementia. An explanation for this is probably that audiometry was not performed in any previous studies looking at the possible aetiology of dementia. Although the present study showed an apparently closer relation between deafness and dementia than other studies, in that 79 0 of the respondents with dementia were also deaf, it also showed for the first time that deafness is the norm and not the exception, particularly in those aged over 80. Some link may possibly exist between dementia and deafness of early onset. As a strong component of dementia is poor memory recall, however, without recourse to longitudinal studies using audiometric techniques causal associations cannot be made.
Two main implications arise for diagnosing and managing mental disorders in the elderly in the community. The first concerns the increasingly common practice for both research and clinical purposes of using screening devices, in the form of standardised tests, as an aid to establishing the presence of mental disorders, particularly dementia. 16 18 Indeed, we used such a device in the present study. Many compilers of these measures caution would-be users that the tests, being essentially verbal, may be unsuitable for deaf subjects.17 19 21 The second matter concerns management and treatment of people with impaired hearing. Not wearing a hearing aid does not appear to worsen the impairment-that is, the degree of deafness. Without an aid, however, the social and psychological effects of deafness-namely, withdrawal, depression, and the frustration of other people-are unalleviated and may feed back into the disorder, accentuating alienation and discrimination.
This study is unremarkable in its finding that only 130 of the elderly population (of whom 60% were deaf) possessed hearing aids; thus there is evidently vast scope for action. While deafness is not a major cause of depression in old age, it is certainly a contributing factor and one that may be more readily ameliorated than many others.
